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Abstract: Several studies have been conducted to investigate the incidence of 
tuberculoses and to determine the possible risk factors for the diseases. In this study, a 
statistical method of odds ratio analysis was performed to look at the association of 
tuberculosis with various risk factors such as age, sex, residence, household population, 
economic status of household, marital status, drug,  diet,  medical care, living in a 
refugee camp and close contact with patient in Mardan district. A total of 645 cases 
were examined and their personal and medical data were collected. For each case, the 
phenomenon of tuberculosis was studied in relation to different risk factors. The 
analyses suggest that age, sex, residence, household population, economic status of 
household, marital status, drug, diet, medical care, living in a refugee camp and close 
contact with patient were important risk factors for the occurrence of tuberculosis. 
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Introduction 

 The word tuberculosis (TB) is 
derived from the Latin word tubercula, 
which means small lump, referring to small 
scars in tissues of infected individuals. 
Tuberculosis is a bacterial disease that 
usually affects the lungs, but it may also 
affect other parts of the body such as 
kidneys, lymph nodes, bones and brains, etc. 
TB is caused by a rod-shaped bacterium 
known as tubercle bacillus or 
mycobacterium tubercle. Tuberculosis (TB) 
is an ancient disease, which is highly 
contagious. According to world health 
organization (WHO) (WHO, 2008) report, it 
takes the lives of more than two million 
people, than any other single infectious 
disease throughout the world annually, 
mostly in the third world countries. About 
40 to 50 years back, the disease was almost 

uncontrollable even in the most advanced 
countries. The modern drugs, however, are 
quite effective against the disease, and if 
administered properly, the infection can be 
controlled in almost 90% cases. 

Tuberculosis is a barometer of poverty and 
race [Anderson, 1998]. Being a poor man’s 
disease, TB is prevalent in countries of  
Africa, Latin America and  Asia, where the 
people are poor and hygienic conditions are 
sub standard. Acquired Immune Deficiency 
Syndrome (AIDS) and Human 
Immunodeficiency Virus (HIV) has 
accentuated the situation, as AIDS and HIV 
destroy the immune system of the body, 
thereby making it easier for the infection to 
attack, and difficult for the medicine to 
control the infection. Poverty, over crowding 
and HIV infection are the significant factors 
for the resurgence of childhood tuberculosis 
(Tony and Delane, 2004). 
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.Table 1. Tuberculosis versus sex  

Sex TB Total 
TB Positive TB Negative 

Male 327 77 404 
Female 111 130 241 
Total 438 207 645 

Chi-square:   84.281  
P-value:   0.000       
DF:    1 
Odds Ratio:  4.974 

 

The annual risk of developing active 
TB in HIV positive person is 100 times 
greater than HIV negative person. Poverty 
and disease are usually linked with each 
other. The association of TB with poverty is 
more established, therefore, TB is commonly 
known as disease of poverty, with 95% of 
cases and 98% of deaths occurring in 
developing countries. Today, TB is accepted 
as a global health disaster (Alimuddin and 
Mathew, 2003). 

TB is one of the leading causes of 
deaths in developing countries. Pakistan 
ranks at number 8th among the countries with 
the highest burden of TB. It carries 44% of 
TB burden among the Eastern Mediterranean 
countries. According to WHO estimate, 181 
per 100000 populations have newly 
diagnosed cases of TB. This being the 
average, certain developed areas with 
relative affluent population, the percentage 
will be less, while in the far flung poor areas, 
the percentage will be very high because the 
healthcare network is not well adequate 
there. There is no possibility to eliminate the 
disease completely until the socio-economic 
factors that influence the spread of TB 
infection are remedied. It is found that the 
risk of non-adherence to TB treatment is 
highly associated with unemployment, low 
status, low annual income and cost of 
traveling to TB treatment facility (Mishra et 
al., 2005). 

China has the world's second largest 
tuberculosis epidemic, but progress in TB 
control was slow during the 1990s. 

The detection of TB had stagnated 
about 30% of the estimated total of new 
cases, and multi-drug-resistant tuberculosis 
(MDRTB) was a major problem. In 2003, 
the spread of severe acute respiratory 
syndrome (SARS), brought to light 
substantial weaknesses in the country's 
public-health system, and tuberculosis 
epidemic was brought under control. In 
2005, the detection of tuberculosis had 
increased to 80% of the estimated total new 
cases, and achieved the 2005 global 
tuberculosis control targets (Wang et al., 
2007). 

A cross-sectional prospective survey 
of patients with pulmonary TB was carried 
out in Georgia; in order to assess the 
prevalence and risk factors for drug-resistant 
TB. It was found that multi-drug-resistant 
tuberculosis (MDR-TB) has emerged as a 
serious public health problem in Georgia and 
will greatly impact TB control strategies 
[Mdivani et al., 2008]. 

 TB is a reasonable issue because it 
has affected a large number of population 
and still a threat due to its contagious 
characteristics. TB had been ignored due to 
its long and expensive treatment resulting in 
spread of the disease in society without any 
hurdle. Unawareness and lack of health 
facilities have not yet succeeded to get rid of 
TB. 

Methodology/ Materials & Methods 

 A total of 645 cases were examined 
from various hospitals of Mardan District 
and their personal and medical data were 
collected. For each case, the phenomenon of 
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tuberculosis was studied in relation to 
different risk factors such as age, sex, 
residence, household population, economic 
status of household, marital status, drug, 
diet, medical care, living in a refugee camp 
and close contact with patient. A statistical 
method of odds ratio analysis was performed 
to look at the association of tuberculosis 
with these various risk factors. 

Odds and Odds Ratio 

 An Odd is defined as “the ratio of the 
probability that a certain event of interest 
occurs to the probability that the event does 
not occur” i.e. Odd=p / (1-p), where p is the 
probability of success of a certain event. If 
the observed binary data consists of x 
number of success in n observations, then 
the Odds ratio of a success can be estimated 
by: 

Odds   =
xn

x
−

 

 Where x represents number of times 
a certain event occurs and n-x shows the 
number of times that the event does not 
occur. The Odds ratio is very popular in 
biostatistics, because it gives an estimate for 
the relationship between two binary 
variables. It helps us to determine the effects 
of other variabes on that relationship with 
the help of logistic regression. To study the 
association between variables we generally 
use a contingency table. In a contingency 
table one variable is considered as a 
response variable and other is considered as 
explanatory variable.  

The Odds ratio is the ratio of two 
odds and is a measure of the relationship 
between two variables. Odds ratios can 
handle only categorical data, and not require 

interval data. Odds ratios also do not need 
the variables to be normally distributed or 
the relationships between the variables to be 
homoscedastic.  

Table 2. Tuberculosis versus age 
 

Age (Years) 
TB 

Total 
TB Positive TB Negative 

0-14 51 25 76 

15-34 227 110 337 

35-54 92 32 124 

55 – Above 68 40 108 

Total 438 207 645 

Chi-square:  3.529  
P-value:   0.317     
F:   3    

 

The value of the Odds ratio may be 
equal to one, or more than or less than one. 
If the value of the odds ratio is equal to one, 
then it means that the independent variable 
has no effect on the dependent variable. If 
the odds ratio is greater than one, it shows an 
increase, which means that a unit change in 
independent variable is related to an increase  
in odds ratio that the dependent variable 
being equal to one in binomial logistic 
regression. Similarly, if the value of the odds 
ratio is less than one, it indicates a decrease, 
which means that a unit change in 
independent variable is associated with 
decrease in odds ratio that the dependent 
variable being equal to one in binomial 
logistic regression . 

Odds ratio analysis and interpretation 

The estimated chi-square value 84.281 (P-
value =0.000, highly significant with one 
degree of freedom) indicates the existence of 
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strong significant association between TB 
and sex. 

Here, the estimated odds ratio is 
4.974, which means that TB positive in male 
population is 4.974 times higher than in 
female population. A 95% confidence 
interval for the true odd ratio is (3.489, 
7.091). Since this interval does not contain 
Table 1, so it indicates a significant 
association between TB and sex. 
 
Association between TB and age  
 

In this case the estimated chi-square 
value 3.529 (P-value =0.317, highly 
insignificant with three degree of freedom) 
indicates strong evidence that both attributes 
(Age and TB) are statistically independent of 
each other. Age is divided into four groups 
0-14, 15-34, 35-54 

Here, the estimated odds ratio is 
4.974, which means that TB positive in male 
population is 4.974 times higher than in 
female population and 55 or above. Their 
share in the TB positive group was 51, 227, 
92 and 68 respectively. Similarly, their share 
in the TB negative group was 25, 110, 32 
and 40 respectively.  
 
Association between TB and residence 

 
Here, the estimated chi-square value 

26.817 (P-value =0.000, highly significant 
with one degree of freedom) indicates the 
existence of highly significant association 
between TB and household residence. Here 
the estimated odds ratio is 0.409, which 
means that TB positive is 0.4094 times 
higher for rural area as compared to urban 
area. Hence rural people are more likely to 
suffer from TB than urban people. 
 

Association between TB and household 
population 

The estimated chi-square value 
=10.682 (P-value =0.001, highly significant 
with one degree of freedom) indicates the 
existence of strong significant association 
between TB and household population. Here 
the estimated odds ratio is 1.739, which 
means that TB positive in overcrowded 
population is 1.739 times higher than not 
overcrowded population of a household. A 
95% confidence interval for the true odd 
ratio is (1.246, 2.428). This indicates a 
significant association between TB and 
household population. 

Table 3.  Tuberculosis versus residence  
 

Residence 
 

TB 
Total 

TB Positive TB Negative 

Urban 190 135 325 

Rural 248 72 320 

Total 438 207 645 

Chi-square:  26.817 
P-value:   0.000  
DF:  1  
Odds Ratio:  0.409 
 
Association between TB and household 
economic status 
 
Here, the estimated chi-square value =64.208 
(P-value =0.001, highly significant with one 
degree of freedom) provides highly 
significant association between TB and 
household economic status. 
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Table 4.  Tuberculosis versus household 
population 

Household 
Population 

TB 
Total 

TB Positive TB Negative 

Overcrowded 259 94 353 

Not Overcrowded 179 113 292 

Total 438 207 645 

Chi-square:  10.682    
P-value:   .001       
DF:  1        
Odd Ratio:  1.739 
 
Table 5. Tuberculosis versus economic 
status of household 

Economic 
Status 

TB 
Total 

TB Positive TB Negative 

Poor 66 287 353 

Not Poor 151 141 292 

Total 217 428 645 

Chi-square:   64.208     
P-value:  0.000       
DF:  1          
Odd Ratio: 4.061 
 

Here the estimated odds ratio is 
4.061, which means that TB positive in poor 
people is 4.061 times higher than not poor 
people. Thus poor households are more 
likely to suffer from TB as compared to not 
poor households. A 95% confidence interval 
for the true odd ratio is (2.854, 5.777). This 
illustrates that TB and economic status of a 
household are strongly associated with each 
other and being significant. 

The estimated chi-square value 
=29.864 (P-value =0.000, highly significant 
with one degree of freedom) indicates the 
existence of strong significant association 
between TB and use. 
Table 6. Tuberculosis versus drug 

Drug 
 

TB 
Total 

TB Positive TB Negative 

Yes 195 46 241 

No 243 161 404 

Total 438 207 645 

Chi-square: 29.864  
P-value:  0.000       
DF:  1    
Odds Ratio: 2.809 
 
Association between TB and drug 

 
The estimated chi-square value 

=29.864 (P-value =0.000, highly significant 
with one degree of freedom) indicates the 
existence of strong significant association 
between TB and use of drug. Here the 
estimated odds ratio is 2.809, which means 
that TB positive is 2.809 times higher in the 
people who do not use drug. A 95% 
confidence interval for the true odd ratio is 
(1.925, 4.099). This indicates that both 
attributes are statistically dependent. 
 
Association between TB and diet 

 
Here, the estimated chi-square value 

=64.246 (P-value =0.00, highly significant 
with one degree of freedom) provides highly 
significant association between TB and type 
of diet to be used. Here the estimated odds 
ratio is 4.104, which means that TB positive 
in poor diet is 4.104 times higher than 
healthy diet. Thus people who are using poor 
diet   are more likely to suffer from TB as 
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compared to those people who are using 
healthy diet. A 95% confidence interval for 
the true odd ratio is (2.876, 5.856). This 
illustrates that TB and diet of the household 
are strongly associated with each other and 
being significant. 

Table 7.  Tuberculosis versus diet 

Diet 

TB 

Total 
TB Positive TB Negative 

Poor diet 279 62 341 

Healthy diet 159 145 304 

Total 438 207 645 

Chi-square: 64.246    
P-value:  0.000       
DF:  1       
Odd ratio: 4.104 
 
Table 8. Tuberculosis versus medical care 

Medical Care 
TB 

Total 
TB Positive TB Negative 

Yes 132 166 298 

No 306 41 347 

Total 438 207 645 
 

Chi-square: 141.72       
P-value:  0.000        
DF:  1             
Odds Ratio: 0.107 
 
Association between TB and medical care 

 
In this case, the estimated chi-square 

value =141.72   (P-value =0.000, highly 
significant with one degree of freedom) 
indicates the existence of strong significant 
association between TB and medical care. 
Here the estimated odds ratio is 0.107, which 
means that TB positive is 0.107 times higher 

in those households who do not take medical 
care. Thus those households who don’t take 
medical care are more likely to suffer from 
TB.  A 95% confidence interval for the true 
odd ratio is (0.72, 0.159). This indicates a 
significant association between TB and 
medical care. 
 
Table 9.  Tuberculosis versus living in a 
refugee camp 

Refugee 
Camp 

TB 
Total 

TB Positive TB Negative 

Yes 65 20 85 

No 373 187 560 

Total 438 207 645 

Chi-square:  3.294       
P-value:  0.07            
DF:  1                 
Odd Ratio; 1.629 
 
Association between TB and living in a 
refugee camp 

 
Here the estimated chi-square value 

=3.294 (P-value =0.07, insignificant with 
one degree of freedom) indicates 
independence between TB and living in a 
refugee camp. Similarly, the estimated odds 
ratio is 1.629, which means that TB positive 
is 1.629 times higher in that population who 
don’t live in a refugee camp. Thus people, 
who are living in a refugee camp, are less 
likely to suffer for TB, a 95% confidence 
interval for the true odd ratio is (0.958, 
2.771). The odd ratio is insignificant. This 
shows that there is no association between 
TB and living in a refugee camp, thus both 
are statistically independent. 

 

TB and marital status 
 

Here, the estimated chi-square value 
=0.524 (P-value =0.469, highly insignificant 
with one degree of freedom) shows that there 
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is no association between TB and marital 
status. 

 

The chi-square test is insignificant. 
Here the estimated odds ratio is .885, which 
indicates that TB positive is 0.885 times 
higher in married people as compared to 
unmarried people. 95% confidence interval 
for the true odd ratio is (0.635, 1.233). Thus 
the odd ratio is statistically insignificant, 
which indicates that both TB and marital 
status are statistically independent. 
 

TB and close contact with infectious patient 
 

Here the estimated chi-square value 
=284.22 (P-value =0.000, highly significant 
with one degree of freedom) indicates the 
existence of significant association between 
TB and close contact with infectious Patient. 
Similarly the estimated odds ratio is 30.690, 
which means that TB positive is 30.69 times 
higher in those people who have close 
contact with the infectious patient. Thus 
people, who have close contact with the TB 
patient, are more likely to suffer from TB. A 
95% confidence interval for the true odd 
ratio is (19.257, 48.909). Here, the odd ratio 
is significant. This provides very strong 
evidence that both attributes are statistically 
dependent. 

 
Table 10. Tuberculosis versus marital 
status 

Marital Status 
TB 

Total 
TB Positive TB Negative 

Married 230 115 345 

Unmarried 208 92 300 

Total 438 207 645 
 

Chi-square: .524  
P-value:   0.469        
DF:  1    
Odds Ratio: 0.885 

Table 11. Tuberculosis versus close 
contact with infectious patient 

Contact with 
Infectious 

Patient 

TB 
Total 

TB Positive TB Negative 

Close Contact 365 29 394 

No  Contact 73 178 251 

Total 438 207 645 

Chi-square: 284.22    
P-value:  0.000       
DF:  1       
Odd Ratio: 30.690 
 

Conclusion 

 The main objective of the study was 
to determine the most likely risk factors of 
TB and to model the incidence of TB in 
cases arriving at different hospitals in 
District Mardan. A total of 645 cases were 
examined and their personal and medical 
data were taken. For each case, the 
phenomena of TB was studied in relation to 
different risk factors, namely, age, sex, 
residence, diet, drug, medical care, marital 
status, living in a refugee camp, economic 
status of household, population of 
household, and close contact with infectious 
patient, etc.  
 Out of the 645 cases, 438 (67.9%) 
were TB positive cases and 207 (32.1%) 
were found TB negative cases. Out of 645 
cases, 404 (62.6%) were males and 421 
(37.4%) were females. Of 404 males TB 
positive cases were 327 (81%) and 77 (19%) 
were found TB negative.  Of 241 females, 
111 (46%) had TB and 130 (54%) had no 
TB. Out of 438 TB positive cases, 190 
(43.4%) were living in urban area and 248 
(56.6%) were living in rural area. Out of 
total cases, 353 (54.7%) were found poor 
and 292 (45.3%) were not poor. Out of 438 
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TB positive cases, 287 (65.5%) were poor 
and 151(34.5%) were not poor.  

Another important risk factor 
considered in this study for TB was diet. In 
all positive cases 279 (63.7%) were having 
poor diet and 159 (36.3%) were having 
healthy diet. A total of 353 (54.7%) had 
overcrowded population. Of these 353 cases, 
259 (59.1%) had TB positive and 179 
(40.9%) had TB negative. So those cases that 
had overcrowded population were more 
likely to have TB as compared to those who 
had not overcrowded population. In TB 
positive cases, 195 were using drug and 243 
were not using any type of drug. There were 
a total of 394 (61.1%) cases, which were in 
close contact with the infectious case. Of 
these 394 cases, 365 (92.6%) had TB and 29 
(7.4%) had no TB. This means that people 
having close contact with the infectious case 
are more likely to have TB. Out of 438 TB 
positive cases, 65 were living in a refugee 
camp and 373 were not living in a refugee 
camp. Another important risk factor for TB 
in this study was medical care. Out of total 
patients, 347 (53.8%) had no medical care. 
Out of these 347 patients, 306 (88.2%) were 
found TB positive patients. This shows a 
high effect of medical care on TB. There 
were a total 345 married and 300 were 
unmarried patients. Of these 345 married 
patients, 230 were found TB positive 
patients and 115 had no TB. Similarly, out of 
the 645 cases, 337 (52.2%) were found in the 
age group (15-34) years. Out of these 337 
cases, 227 (67.4%) were TB positive cases 
and 110 (32.6%) were TB negative cases. It 
means that those patients who had age group 
(15-34) years are more likely to have TB as 
compared to other age groups. 
 Odds ratio analyses were performed 
to look at the association between TB and 
their different risk factors. The odds ratio of 

TB was 0.4094 times higher for rural area as 
compared to urban area. This indicates that 
rural peoples are more likely to suffer from 
TB than urban peoples. There was a 
significant association between TB and poor 
diet. The odds of TB for poor diet were 
4.104 as compared to healthy diet. The odds 
ratio for those patients who had no medical 
care of TB was 0.107 times more than those 
patients who had medical care of TB. This 
means that those patients who don’t take 
medical care are more likely to suffer from 
TB. Overcrowded population of a household 
was also highly associated with TB. The 
odds ratio for overcrowded population of a 
household was 1.739 as compared to not 
overcrowded population of a household. The 
odds ratio was 30.690 times higher in those 
people who had close contact with the 
infectious patient as compared to other 
people. Thus people, who have close contact 
with the TB patient, are more likely to suffer 
for TB.  
 In summary, from the analysis of 645 
cases it was examined that TB has a strong 
association with residence, diet, medical 
care, overcrowded population and close 
contact with infectious patient.  
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